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e) <^^>il- ^H*}^r #*l^r, ^ Htt C-ljolE^ o^iELefli ^, ofl 

o]eii- <HH.5fli 5}<y^- -f-sfl ^12.^1 s-irs. ^*Rr ^U^^; ^ ^lasl 

£ 3 
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<H = efli 5^-8: ol-g-^fl cflolE^ 5^7] # ^r^s>^ nflS-B] *)H ^{Memory control 
apparatus of performing data writing on address line} 

£ l^r ^ajSl DDR SDRAM ^| ^ ^ 2l7]a]H] tflS.^ ^*fl^ *1H y o v ^^r £- 0 l?l 
uflH.el ^1^71^ ^ol4. 

tb ^1^1 £o] nf. 
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<9> 3)^ c)ig 7fl^" f^A-j ^Afltfl tl^o.^ zJ-# ^tt %o] t\z)<£ oil 

i^^Cdouble data rate SDRAM) , ^(RANBUS DRAM)^ ^ ^-7H ^ ^ (SDRAM, 

synchronous DRAMH4. °l«£r ^ ^ ^1 «1 «fl JL^r «M1^ 7>ir*H 

W ^JAS. 7lcfl£lal 

<io> £ l^r ^#3^ DDR SDRAM ^1 ^ ^ 2:71*1^ nflS-Sl ^/fli y <Hl# £.°l7l 

^efl, pflS-Sj ^|<H7l4 2§* ?I^1 S^ltr 

<n> nflS-Sl ^H7l(100)^ ^2.511^ efl^KAL, Address bus latch buf fer)(101) , ^123 

<H^3]^ tfl7l<l(MAQ, Memory address queue)(102), $]o]tf 2fl*l(DL, Data bus latch 
buffer)(103), ^ cfl7l°|(RDQ, Read data queue)(104) ^ t^o]tf cfl7l<l 

(WDQ, Write data queue) (105)^- 3.1Kr4. 

<i2> ^^.efl^ Efl^l(lOl)^ Al^efloflAl Dfl2.sl xflo^l (100)3. ^sqfe o^efl^ xi\}o)&\ 

<i3> MAQ(102)fe ol^efli efl*l (101)3.^ <H = efl^ 3H^» ^^P^S 

«H tfl7H wis) olc}. oljELefl^ c-flolel^. ^(column) = tiME^ 3- 
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(row) <^efl^ HH^l- i^>JL, ^ ^ °]E.$)^ t-flclE^ 5L-f ^Hslli ^1 °1 ^ 

<14> cflolEl Hfl^l(103)^ Ali^O.S^ fflS-S) *1H 71(100)5. ^SM^C^l 

<15> RDQ(104)^r 2-t-(110)°lH s-o] z\}o}t]^r x}$}3- ^ 

Bl 5)1*1(103)3. #^ tfl7lAl7lfe tH3M4. 

<16> WDQ(105)^ cflo]E^ Efl^( 103)5^- n *\}3.^\ 2-l-( HOW 7-R v t 2:71 c-fl o] 

Ei# * r BflsL 7l#*r ^ ^2.e| 2^(110)3 #3 cfl7lA]7lfe al^olcf. 

<i7> nilH-el S-^(llO)^- ^12. el *IH 71(100)3-^1 <>1 = efl^ cfl o] e^ l- sfl 

^*Kr efl*l^Ei(CA)(lll), 3.^- <H^3l^ cilolEit- s)H*Rr 3^- ^Jflif *lH*Kr 
efl^liEKRA)(112), CA^l- RAS^ Sfl^ o]£J||i *3<l3 ^l2el ^1(113), ^ 

fi.el ^(113HH ^o1e|1- ojAl *U v *Kr ^ ^^(Rd, Read data 

buffer)(114) ^ ^2^ €(113H1 71^-^ ^}o}b\^. <$X\ 7^*}^ aWWr, Write data 
buffer) (115)* if-W. 

<is> £ 134 ^ ^tiV^<y ^>*HH *fl2e) 71(100)7]- nfls.^ 

<19> ^7-1, olE^lol^Jful- CPU(ol£Al)Sf ^ Al^°l «.«.o. S .W-Ei ^ 

^(^12*1 )» Jg-^fl ^.^ o]£eflA ofl ol t] q- cflolEil- AA <H-^-3l^ 2fl^l(AL)(101) 

<4 cflolEi 2fl*l(DL)( 103)7} <L3. Bfl^ltbcr. efl*m <H2Efli ^M^fe ^ <H = 

eflifi} °l = eiliS -g-ff-sH °Ji2^ ^ o^Efli if-, MAQ(102)°ll ^>^^.5 7-1 
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1020020060523 2003/8/9 
nfl5L^ 2.1: ESEfi ^ Hl^r ^71 ^EflS^ ^o]l- ^tb^. 



oj^. nfl, cfloiei eki* *«fl "115.3 si-dioHH nfls.^ *iH7l(ioo)s #- ti V°m 

(full-byte, 8 byte SE~r 16 byte)^ ^)o]s]7\ *flS.^ *)H 

^-s. f?-, RDQ( 113)^1 efl*l» °1 

<21> nfl5.E| M7]S. ^Efl ^o] 7 > o]^^ nfl, o] E-) 2] ti>o]H ^1 4^ 2:71 ^rf-fe 

£ ^7l(partial-write)^- #31 *7l(full-write)3. ^g-El^cll, 33 ^2.5] <^1^ 
(DMA) y o v ^^r ^^fe cfl^ ^ « 0 V^o] A>-g-^4. #*ll ^71 

< 22 > Jf^ M7] #4^1, i «HH# ^*> 7 1 3*1, *fl# <H^5fl^^ 8 aWB £ 
^ 16 wHH^I ollS-^ 2#3.JfEl efloiE^ ej-oi^ -f-*fl 4| °1 «- £M ^^«fl°> 

*h tfHH ^12-51 ^1^71(100)^1^ , 8 w>clH(16 «HE)t 4 

aJ rflolEl el-o]# 7^ tifls.sl 2^3. ^tb^. ^1-2.^1 *7] *1l23 
^H7l(100)^ 4°lt ^^tK 

<23> 2 2^r 2 1^ #2fl^l nflS.El ^ ^7l ^H^l 7>^*V *#^1 

ofll- 2*]^ El-olnj^olcf. 
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X\o] o^c^^. ^ <H = efl^sl- *7] *}2] 3.-°- <H2efl>i ^ 

7} °H €^ <^ = efli^t- 3.-9- °l2.3li 3M3fe 7 r ^(CAS, Column 

address strobe) ^(RAS, Row address strobe) AjjLofl -§-7l*H #^Qt\-. 

CASM- RAS ^ 2-¥ Al^^Sl ^ ^ ^1-^1 

!f-JL ufl, nflSe] 2^(110 HH J&^M ^H^l 5|o]# ^-Sfl nfl2B] ajM7l 

(100)3. ife #Sf- cflolEKread data)Sr, 2*71(71^)*! nfl2B} *«<H 71(100 WW ^2.^ 
2^(110)3 2:71 o] el (write data)7 r ^Utr ^o]e^ e^^H ^ 

^Aj-o] ^ ^rf. OH- S^B}^ ^4 * 7 \ A\C]6\] ^^^^ A] ^> 

^(gap)-i- *r3*fl°> tr^r. ^r, tr #3HH3 *d^°l fe€ afl* r *l 7l 

4€ * , 4^" ^S.^ ^-Bfl ^o] 7 > O^T^o> *Vcf. ZLSil4 °13tr ^(^7l) ^ * 

* -frlHF ^ ^tr, ^ ^7l(partial-write) ^ -t-^ c fl 0 l E i* 
^*>7l ^ £ 7l (full-read) Ar°l#3 nfl2^ 2^(110)3^ 

El» giol <2fo): sj-^cfl o]s ol*V ^-^7l A>ol# igTiS-g-ol ^-^tbcf. °1 

* «S^l7l^ &*fl3* 7>^Cf. 
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<26> £ ^o] o] =-Jl^} fj>^ 7]^^ SMI^, "l|S.iM^ ^ 7>^*V Cfl 

^1^, 2L^r cflo]E^ ^^efl^ rt, 71^ c-llolEil- o^efli 

<28> ^H^^«.^ A]>i^o) aV<^ _£^«-E| S^r 71^ tfl o] E) Q] o]^_z]} 

+ 9\ 7}^lk tfl o] b] 1- *Hl5. TRVsfl pflSLEl tfl7l^ ^31^ ^fHqueue) 

<29> ^7) ^ll^^-l- 71 ^-A], 71 ^1^1 o^l^r ^U^i^o] <>| 

JEL^ ^-ofl ^ X-l^-SlJL, 71^-^" dlolE^V tf^-bfl 7-l^-S)(H, ^ *\ ^^\S. 

<30> ^I2?i^^-^r ^12-El £l:S.^-Ei ^^*V c-flolEil- c-flo]Ei ^ ^o]-g: -g-^fl 

^A] ^ 7-1^, Al^Eflo) Aj-o} 2.^5. ^ tfl^SRr C-flolE^ #1- i^ol uV^^l-4 
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<31> ^^Jf^ Al^uflo, ^ S-^S-^-Ei °]H2flit ^ #*fl 

2l-°lH o}?^ 7 ]s.^- cflojE^fl- ^^«fl cHH.efli ^<y# ^12.3 2-lrS. 

<32> >g-7l ^l2^i^ J f# ol-g-^ t\)o)B\ ^JEL^ ^] = ^ 

j=3li eK]^ -S-^fl b||2.e| ^ ^3^, ±^ ^ojnj *o11 71-^- C-flolEl #ofl 

^11 °1 El 7} #7] <^^e^ E>o]l- ^-*fl ^1H.E] H-l-S. «>^-^*>q-. 
<33> S$7] *M^>7l Al^^o) ^ 2.^-5. «-E) ^2^ 2^ C-fl o] E] # ^ 

^lfisl S-l-ofl cflolE^* 71^-^^ ^-8: °g^^> oflSLEl 2-1- ^^if ^ 
^ir, ojn^A cilo]Ei# Bfl*lSRr ^^-^l^ Sfl*l I ^MS^M" HH &l 

71^-^- o] 1- ^^^1^ E]-o]# -f-isfl Dfl2^ 2.1:5. ^V^lS. 3. 

^sRr ^^efli ^71^- c-flojEi f?-; ^ ^2^ 2.1-3.^ t-flolE^ eKl* -f-tsfl 

<34> Aj- 7 j «fl^*|-7l ifl^h A]>,^o) aV^ 2^S^-E| ^£5] 2^^ tfl o] E| # # 

<^Kr <H23li HHeI* Bfl*lsKr <H2Efli sfl*l; ^^^14 71^-^- 

1- Bfl^l^m cflo]Ei efl^l; o]ej]|a efl^^jfEi ^a]^ <H = efl>ilr ^>^1S ^^«fl, ^ = 

ell^ -f-^fl ^}3-Z) -E-l-S. ^HIS. ^^ffe <H = 5fli cfloiEi sfl^ls.^ ^a] 
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3 7 ]s.^- cflolEil- *>Bfl5. ^^-«fl, <Hi=31^ f-*fl ^lS-^ £fS *H|3. #^5} 

iELefl^4 714 ^o]e|1- £i£|*fl nfls.^ 71^- HHe| u^S. iL\H * °fl2-3 

<36> #7l ^1S.E1 *lH7lTr, <H = 3(li ^olE-11- sfl*l*Rr efl^l: ^S&^M" ?1 

efl^lS^-Bi ^a]^ 7l^& cflo]El# ^313- 7i^fl ( o^efl^ 4*1^- -f-^fl *fl2.el 2-^ 
sL *>sfljsL £**Hr o^l^ £ 71^- ciME| £ nfl2.El tflolE^ e}<y# 

<37> #7l nfla&l ^11^71^, ^^efl^i HHb1« sfl^l^ ^efli sfl*l; ^-^M^ 7] 

7] ^ , °]^]}^ efo]^- ^ u\}3_?] ^HlS #^Hr 
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i ff; DflolE] Efl^l^^Ei ^A]^ 71^-^- cllolE^l- 7-R>*fl , <HS.efl£: 5}o]^- -f- 

sfl tiflJE.^ *HlS #4^Hr 71^ cflolEi ^; g iflSLBl EfS^E] cflo]&| e^o] 

(column) a]#*Hr ^ o]ELt]}+ «WCA); #7l ^ = efli o|HEi ^ S-^- 

(row) cH^efl^l- *i^Hr S-f ^^-efl^ *WRA); <H23l^ eKl-8: -f-sfl 31 °1 

e^I- ^ #*Hr 7]^ 7}^] CA^ MS.^] ^ = 31^ 31 *H #7] 71 

S. cIlolE] H^ofl ^VS} C-flo]E^# ^A^JI, # O^Zfli ^ *H 

Eii- oflael €; ^ ^*1 #7l ^l2e| €^-^1 -n-#€ c1M3* a^sfl cfl 

<40> 2 3£- *1l2e| 7i^>7fl Tiojcf. 

<4i> £ 3* *\)5L?1 *)H *ti-£-e) ^H7l(300)# Al^^ # 

^ s.^(p}c a1) ^h.^ o) ^ a] ofl W-e)- "llS-el 21-(310)# ^^1^s>jl t-floiEjl- ^ a 

<42> u^e) ^H7l(300)fe ^ 1^1^(301)^ ^12^^(302)* ?«lt4. 

<43> ^1*1*^(301)^ *}7ll4 7l-Ir& CllolE^ ol^efl^ ^, ^ 

ol ^oj^ 71^-^ t-flojEi-i- o1j= sfli -S-^H ^12- el 2^(310)5. 
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^ ^l^^-(301)S <& ; %S\^ ^ c-flolE^ Al^efl^ #<fl 

JE^S^E) oil *)H 71 (300)5. ^^Slfe ?H4. 

<44> ^12^^(302)^- ^llS-el S1-(310)S^-E^ ^^-^ cfl^lEl* c-fl o] Ei ^ e}-^ ^ 

«fl ^ #3 5.1-3. iL*£4. 

<45> £ 3^ nfl£.E) 7)}o] ^x]±r Alji^j ^ « 0 v^ofl rcj-el- ^lJ: ^*Hr 
^AS, pflS-Sl 5K310H cflolE^ ^2.5^ ^^.efl^ 7 > ^JEiefli 5}*] 

3- ^ nfls-el 5^(310)3 iflSLe] 51;(310HH ^He^ hHeI 

^ e]-o]# -f-*fl ^s)B.3, ^ 71^- a}^oi ^(gap)ol tfcliq-H, ^ 

<46> 51 4^ *fl5E| *)H <y>*UH* 5*1 tt 3H^. 

<47> £ 4» ^-i^>^ ^IISLSI *1H ^lS-Sl ^1^71 (400)^ <H5efl>i 2fl^l 

(AL)(401>, t:flo}E^| Efl*l(DL)(402), <H52fl>i £ 71^- tlM^ fKMWAQ)(403) ^ ^ 31 

olEl fp(RDQ) (404)1- S^t*. 
< 48 > c^csfli sfl*l(401)^r Al^^fil ^ 2.1-(p1:E.a1)o1H ^lS-E] aflo^l (400)3. <^ 

s]^ ^ = efl^ c-flolEil- efl^l^cf. 
<49> cflo]E^ 2fl*l(402)fe ^l^Efloj sfrsfl s.^-S-^-b] <£^S)o] 2.^ (410 HI 71-S- 

% cflolE-m, *fl5&| 2.1(410)3^-E] ^^Eflo] AVO^ ^zj. jg-S. C-flolE^ Hfl ^ 
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<50> <Hj=3]^ ^ 7)^ ^-(403)^ <^3]i 211*1(401)5-^ efl*l^ ^ = 31 

o)^S%, no]B] sfl*l (402)5.^ 2fl^m *Hl5. ^^«fl ^ cfl^A^l 

^ o]^}^ ^ 71^- ^(403)5^ cfl7)#^l ^ = efli ^ 7)^- 

Ei7>, Aii^oflA^ pfls.^ HS£#°fl tq-el- DllS-Bl *1H 71(400)3}- ^lS-Sl 

2f-(410) a>o]o) ^cefli ^ el-<?l(405)^- -f-*fl ^12-3 21; (410) 5 
<5l> ff(404)^ ^H7l(400)^ °fl2El 2^(410) A>ol^ q]o]z] # 

^ eKI (406)1- ^fl °flS.el 2l-(410)5Jj=-E| ^ tilo^-I- *>3l5. TRHfl dl°lE| 

sfl *1 (402)1- -f-«fl Al^efl^ ^ 21:5 #^SRr tfl^olcf. 

<52> cflolB) 71^-^1, 7]^-^- 0^31^ <^r= e1 j^ 7 ] S. C)l O) ^ff(403Hl ^ 

Z\^S\5l, 7)^ ^}o}B]7\ £*| ^cflS. ^25ll^ ^(405) 

-ir ^-n nfl2E) 2^(410)5. *I^£H, ^12-El S-lrUlOHH 7l^-o] ?Ht}-. 

<53> pfl2.E| 2.^(410)51 ^ 2 loll 2*15} ^ <£*VX\9l ^ Ad^-fr ^ 

n -ft-*!-^ 7l¥* ^^i}. ^, oflS-Hl *1H 71(400) 3. ^-tH €^ ol^-efli 

Ej# 5)1^^ efl^liEi(CA)(411), 5.^- <Hj=ell>i HMe1« *!WRr 5.-f ^Heflif 
^sKr eflxl^Ei(RA)(412), CASf RA5^-Ei Sfl^ <H-EL3l^ 3)15. dH2E) -t 

(413), oflS-Sl ^(413)^ cfl^E|# ^a) ^sKf- 3He| ^(Rd, Read 

data buffer)(414) ^ ^1H.E) ^(413)^1 7^1 HHe|1- oja] xi^Kr BWWr, Write 
data buffer)(415)l- i^W. ^M", £ ^3 3-§-*l, ^ ^oIe^S}- 7l4=- c-IHeI 
3 ^ ISf ^Bltb ^1S.E1 ^lH7l(400)Sl nv^ ( v\ ]SL ^ 2l"(410)£- °l = 3l 

i cfl o] el- 01(405)^.5.^- El 1-<H 2^- 71-1=- cflolEll- 7l^- til ol Ei wl si (415)5. iLiflfe 
^7> ajjt eKl(416)l- ^, ^- ^Sl Dl]2El «^<H1 t^el- ^H-efl^i c-fl 
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oie^ 711=- hheh- 7}^ ^h^i* ^12.^^ €(4i3)°ii *i#*Rr °N 7>^1 4 

^tb ^€ t 91*% . 

<54> £ 5fe i 4^ uflae) *1H ^Hl^^l ^ 71^- ^ eH 13 ^^ 

< 56 > (b)^ ±^ <^]^ ESlfi #3^-3. ^ = efl>i -f-Sfl 

oil «>S. ^lS-Sl 71^- ^^o] Tj-f^ Aljr El-olnjo] ofl^. iLo]zL 

^ ^ = ^ (column) <H^3l^ - ^c e fl^^ ^ °]^])+ - 7)^ cfl 

<57> ( C )^ 3.^- o^efli ^7)1- ^tt iHSa a] Jl(RASH4. 

<58> (d)^ ^^Sll^ ^7l# iB £ H A1J:(CAS)^4. 

<59> ( e )^ nllS-E] S-^S^ ^^fl, CflojEi EKl^g- -f-^fl ^ il 

<60> S. 5S.^], ^lS.el 7]^- ^^^1 7^ ^X|ofl nfloU^ 5}- 

^Bltb ^ofl r^E)-, C-flo]E|^ 71^- cflolEi7> ^M"^ C-flojEi 
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<6i> £ 6^r olls.^ afl^ ^1^1 *fl2^*H«- ^olcf. 

< 62 > £ 6# ^-2:^ 3123 *ll<H ^*13 3]23 ^1^71(600)^ <H25fli efl*l 

(AL)(601), 3H3 efl*l(DL)(602), <H-25fl^ fH603), ^ 3H3 ^(604) ^ 31 

°13 #(605)» 

<63> o]c^|a sfl*l(601)fe- Al^^jsl ^ 21- (*1 2*1)31*1 oll23 ^H7](600)S <tm 

5\±r ^H.efl^ 3H3* Efl^ltttk 
<64> cflolE^ Efl^l(602)^ Al^Efloj sfr<fl 3-^g_*-B] ^^o] 2l"(610)31 3^- 

^ cflo]E^i4, pflae] 2§(610)^f3 Al^eg^ #5] 3"^ 3M3* sfl^l^r 

<65> ^2efl>i ^.( 603 )^ <^H.5fl^ efl*l (601)3.^-3 efl*l€ <H = e11^ 3M3-I- 

3#*fl 31337J J£ ^ 3°1^3l ^cb,]/, ^ol( 606 )^. ^ o^efli Oil °1 3 1- 

3|2.3 H.1-(610)S *i^Al7J3-. 
<66> ofto^ ^(604)^ 3123 ^H7l (600)^ 3|23 2^(610) A>o|o] c-flolE] # 

& 3^(607)^8: *«fl 3123 2^(610)5.^3 "Kg; 3H31" *>3flS. *1#*B 31*13 

efl^l (602)«- *1^3 ^ 2.^.^ ^TirRr 33°13. 

<67> cfloiE^ fK605)^r 3HEi sfl*l (602)3.^-3 efl^l^ 3H3«- *>3fl3. *1 

^efloilA^ nllS-E) 3^ 33 312-3 71(600) 3 31 23 2^ 

(610) *H3 ol^eji^ ^ 3«y(606)-§- -f-sfl 3123 2^(610)5. ##^3. 
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<68> Z\]o]B\ 7}^X\ o]B.%}^ fr(603H 01 = 31^7} <H-E.3l^ ^^1(606)* ^ 

nflfisl 3.^(610)5. ^^U, B^ojnj *ofl 7 ^ C -flo]E^ -ff-(605H 01 

o] Ei 7> ^-71 ^jE.eil^ e}-^l(606)^r ^«fl "112.^ S.t-(610)3. , "flS-Bl 2-1" 

(610)^1 dHB] 7l^-o] ^sgsj ^ojcf 

<69> £^(610) S] £ 4^1^i £*15H ^€ ^4 ^" 

<70> £ 6^1 -g*H ^1 £ 5^1 EH n <3£» ZL ofls. 1- 

<7i> e. 7£ ■& ^3 *4s.el ^12^ 71^-aI^ *H ^^^>7) ^ 

<72> £ 7 ^ £ 41 , nflS.^ EfS2] C-flojEi 71^(^71)^, cflol^ =L7H 

wltfl 01 = 511^ ^ el-oisi ^-g- ^^o] £7>el-7l tJfl^-^1, ^ *HH ^ 3M3# a 

<73> ^^efli ^ 71^- c-ilolE| fK403)Tr *M3., R-C-0-1, R-C-2-3, R-C-4-5, R-C-6-7 

9] 7-1^ j£ ^^3. *Ml3. oflS-Bl 5.^(410)^ c$ 7 ]*\ R, Cfe Ml 

^^-fil il^ -f-^tt <H^3l^ S-f ^ ^>-§-^^. 0, 1, 2, 3, 4, 5, 6, 

7°. z]-zj- u>ole ^ c-flolBls.^, 7l^ c^olEil- Hf°lH ^rflS. *HlS -g-e} 
51 ol, ^ «V°1B ^ ^^-ell^ ^ 71^- tiHEi ff(403)S^El ^3°1 M-^. °1^ 
nflSL^l 71^- :gsfl 7l^-( full-write) U-^^l ^fl^-W. 

<74> ufljEEl 71-1=- « 0 V^lol 7l^-(partial-write) U^l^, ^l^^l ^ Sf;^ 

HI- ^eH> ^"g^l 7^5) ol ^^T^-. 
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<75> ^. i^rgo] v^SLB\ *H ^^Hl ^tt W ^ 71^- cflo]B|i| ^ -^5^, DDR 

SRAM4 £o| ai^o| <y 4*. ofl^(edge) 2.^1*1 flH^-i" #^*Rr *flS.3H 

7]JL ZL6\] 4e}- «^o] X\S. ^ ^ 7)^- CllolE^7> ^€ ^S7> 

< 76 > 71^-i- ^-§1 DDR SDRAM°ll ^ , DDR SDRAM^l #3*?! t»r€- ^ 

1-^: ^il*}^ Ranbus Dram 2-1 <?HH ^ *r 5^1 €4. 7} ^9] 

SDRAM 3^( CO re)l- ntflS A}-g-i5>7l nfl-g-ofl *flf. ^a>X| 7 >zH1 cfl^r ^<=>] ^ ^gs] 

<77> ^ofl o}^, 71^-2]- ^ CflolBlal ^ 5}°l^g- ^|£Sl^E^ dH 
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11 

[^T^ 2] 

t-lHEi# ^V^lS. ^lS-El SL^S. tfl7l«Hr <HS.^ fKqueue)* i^-§: 

IQtt 3] 

^]2%H| sa°1-H . ^1 °1 ^ A s-ai 

7} Cj-g-ofl ^S^, ^ItflS -f-*fl ^)SL^\ 

[3^* 4] 
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^(full-write) ^] w>o]h 

3.^1 nflSe) 2.1:5. xd^^r ^SLS. f>\±r ^S-^ *fl<H . 

51 

^ 7l^-(partial-write) 7l^*l. ^ £1 - S «e^ 7>^ 

-2, s.^§ «>olH c-HolE^o] ocelli ^^efl^s^ ocelli 

6] 

[3^* 7] 

all I^Ytt ^ 2.^5. JfEi ^H^lit °l-^efl 

^,12^^^ S.^o\\a] o^jg 7 )SLig cflolEil- ^V^ls *)#*fl <^2efl^ ^ 

# f-sfl ^ 2 El itS. *14^Hr 7^ ^H^l fr ^ , ^2^ 21-3.^ e| H}o1# 
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8] 

47^) 9X^*\, 

#31 ^(full-write) «<H^ 7l^& hV°1H ^ 

10] 

^-g- 7l^-(partial-write) HHlsj o|He1 71^-a], a]^^ aj-^ a^JfE] 7>t^ 
4 ^1 2-1:5. #^-§- ^^.S i}^ 112] 
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e|-& ^^-i- «a^°> *112e] 21- ^Ml^S *!H*Hr °fl 5a«H-H, 

<H = 5fl^ Bfl*]*Hr o^c^^ 2fl^]; 

Eil- ^V^lS x^sfl, ^T=eil^ -f-^fl *fl2E] 2-lrS. t-MsL ^^Hr £ 

nfl 2. El t-lHEi eV<?l^; ^-*fl ^Aitb ^ HH^S x}3fl3. *|#*fl ^ 

12] 

Aj^eflo) a o Vo^ ^^W-Ei nflS.E| 2^2] HH^-fr ^:^}7]^ ^]£E| 21^1 C-flo] 
E|« 7l^-*l-E|-^r ^*g-g- ^ % ^} nflS-El 21 *lH*Hr 
<H = efl^ C-flolEil- Efl*li5Kr <H-^3l^ 5fl^l: 

u))5Lz) 2.1:5. ^*Rr 71^- cflolEi ^f-; ^ 
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13] 

o]£L^l^^ 714=- ^ojEil- -&B)<5fl ZjZ}- W^Slsq- 71^ cfl Ol ^ 3*1 S. ^ ^ 

E} ^H7l^ #^Hf ^ls.e) att S^-fr 4^lo_3. v\}3-Z) *lH #*1. 

14] 

*U3*<H1 5a<^i, ^12. el ^H^l^, 
cH^-efl^ 3He1«- sfl^l^ ^H.sfl^ Bfl^l; 

ol^efli efl^l^&l ^31^, cfloiEi ^a]^ 7]^ 31 °1 

3* *>3fl3. ^ = efl^ ej-ol-g- -f-gfl ufl2.El *Hl5. ^^fe ^H^efl^ ^ 

714=- ciHEi ^; ^ 

^IS-El Sl^L-Y-Ei C-flolEi El-Ol# -g-*fl ^ tflolEll- ^BllS. *R>*fl ^ 
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15] 

£*H 7l^-(full-write) «<H^ $}o]b\ 71^1, 7l^« i*Mb]* «Wb ^ 
16] 

^-g- 7l^-(partial-write) A l^^^ 7>^ 

17] 

cH^efl^i cflolE^l- sfl^Rr o^efl^ sfl^l; 

oj^efl^ 5fl*l3.Jf£l *r*!€ o^efl^t *>afl3. 7^€fl, c^c^ji e>ol^- -f-*fl nfl 

2.&) £fs *V313. #^V^- ^ = ?fl^ ff; 

^l£E| 2.1-5. *Hl3 #^Rr 71^- tflojEi ^; ^ 
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181 

#*fl ^(full-write) 7l^Al, ^ cflojEil- ^ 

^ 3HE1 71^- ff^^-Ei nflS-E] £fS #^^§- -§Hii>-3. ^12.3 *lH 

19] 

^ 7l^-(partial-write) *&*\$) 7}^*\, £fS^-El 7\A 

20] 

^13%H1 SX^*], ^"71 nfl2.e] 

cH^ell^ <?]-§: **fl ^^1^1- ^cefli ^]o}b] ^ ^(column) ^ = e^* 7-H v 

#7l ^efli c-flolE^ ^ S-fCrow) oi^efl^l- x-^Hr ^^efl^ ^CRA); 
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7}* a] CA^ RAS.^-Bi ^^<HS.^fl*H ^71 71^- ^^ofl cflo] 

^s-a] Aj-71 nfls.e} iSS^f-El 3H^» ^afl cfloiej eK}* ^-«fl "113-^ 

*1. 
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ROW STOBE 
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1L 



V 



[51 4] 
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MO 
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(c) ROW STOBE 
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[S. 7] 



1 


1 


1 


— 1 


! 1 


o| 


!c 




1 










i3 


2! 


!c 


r! 


1 










!s 


4! 


Ic 


r! 


1 










!7 




!c 


Ri 


1 


i 1 

CflO|Ei 


1 1 

□llsel 



BLOCKO 



12BIT 



BLOCK 1 



12BIT 



2 



BL0CK2 



12BIT 



2 



BLOCKS 



12BIT 




BYTEO (0~7) 



BYTE1 (8~15) 



BYTE2 (16~23) 



BYTE3 (24~31) 



BYTE4 (32~39) 



BYTE5 (40~47) 



BYTE6 (48~55) 



BYTE7 (56~63) 



29-29 



